Particle analysers compared
The flow behaviour of suspensions and emulsions is determined not only by the rheological properties of the continuous phase but, above all, by the properties of the disperse phase, which consists of particles or droplets. Here, the particle size and particle size distribution play a decisive role, in addition to volume concentration.
Changes in particle size distribution caused, for example, by flocculation or variations of production conditions, can seriously affect the rheological be haviour of the suspension or emulsion. This is why par ticle size analysis is used in quality control, to check that the product's properties are constant, as well as to characterise disperse systems.
The particle analysers on the market are based on very different physical principles. Laser instruments, electronic equipment and computers are being con stantly improved and miniaturised, so that the use of instruments based on laser diffraction or photon corre lation spectroscopy is becoming more and more wide spread. Whereas laser diffraction instruments are used mainly for measuring particles in the micrometer range, photon correlation spectroscopy, also known as dynamic light scattering is used for sub-micrometer particles.
In laser diffraction instruments, the laser beam is diffracted by the particles under investigation. The diffraction pattern which ist characteristic for a spe cific particle size distribution is recorded by a detector in the form of light energy distribution and then passed on to a computer which calculates the particle size distribution from the diffraction pattern. The analysed particles can be present in the form of liquid suspen sions or emulsions, whilst certain instruments can also handle dry powders. The mathematical evaluation of particle size distribution is based either on Fraun hofer's theory (> some micrometers) which does not assume knowledge of the refractive index of the parti cles, or on Mie's theory which should be used particu larly for particles in the sub-micrometer range and, for very large particles, goes over into Fraunhofer's theory. In photon correlation spectroscopy, the laser beam is scattered through the individual particles of the sam ple which has to be diluted with water. The light scat tered by the particles fluctuates because of Brownian molecular movement, is detected by a photo-multiplier under a certain scatter angle. This fluctuating scatter light signal contains information about particle size resulting from the signal through a mathematical pro cess (auto-correlation). Numerical and volume distri bution are then obtained according to Mie's theory from the resultant intensity distribution and from the Stokes-Einstein relationship which links the diffusion coefficient with the hydrodynamic radius.
In laser diffraction as well as photon correlation spectroscopy, all calsulations are made under the as sumption that the particles are spherical.
In this market survey, special emphasis is laid on in struments operating according to these two measur ing principles. Where a manufacturer also offers other kinds of particle analysers, these are also mentioned.
The next market review is coming ...
The topic of the next market review in "Rheology 93" will be simulation models, especially CFD-software. 
